In vitro reconstitution of eukaryotic translation reveals cooperativity between release factors eRF1 and eRF3.
Eukaryotic translation termination is triggered by peptide release factors eRF1 and eRF3. Whereas eRF1 recognizes all three termination codons and induces hydrolysis of peptidyl tRNA, eRF3's function remains obscure. Here, we reconstituted all steps of eukaryotic translation in vitro using purified ribosomal subunits; initiation, elongation, and termination factors; and aminoacyl tRNAs. This allowed us to investigate termination using pretermination complexes assembled on mRNA encoding a tetrapeptide and to propose a model for translation termination that accounts for the cooperative action of eRF1 and eRF3 in ensuring fast release of nascent polypeptide. In this model, binding of eRF1, eRF3, and GTP to pretermination complexes first induces a structural rearrangement that is manifested as a 2 nucleotide forward shift of the toeprint attributed to pretermination complexes that leads to GTP hydrolysis followed by rapid hydrolysis of peptidyl tRNA. Cooperativity between eRF1 and eRF3 required the eRF3 binding C-terminal domain of eRF1.